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(54) CONCRETE ADMIXTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a concrete 
admixture without viscosity reduction and the 
retardation of solidification by polymerizing an 
esterification compd. between polyethylene glycol 
sealing lower alkyl at a one-side terminal having plural 
different chain lengths and (meth)acrylic acid and the 
(meth)acrylic acid in a specified weight ratio. 
SOLUTION: A monomer (A) represented by formula I, a 
monomer (B) represented by formula II. a monomer (C) 
represented by formula III and further, a monomer (D) 
represented by formula IV. V or VI and a monomer (E) 
represented by formula VII are polymerized in a weight 
ration of A/B/C=(51-80)/(10-45)/(1-40). a weight ratio 
(A+D+E)/B/C=(51-80)/(10-45)/(1-40) and a weight 
ratio A/(D+E)=(50-100)/(0-50) to obtain an objective 
admixture comprising a copolymer having a wt. average 
mol.wt. of 10.000-200.000. In the formulae. R1-R4, R6. 
R7, R10. R11 and R13 are each H or methyl. R8 and R9 
are each 2-4C alkylene or the like; R12 is 1 -6c alkyl or 
the like; AO is 2-3C oxyalkylene; X1 and X2 are each H or 1-3C alkyl; M1-M7 are each H, an 
alkali metal or the like; n1 is 80-300; and n2 is 5-30. 
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Abstract of JP1 11 57897 

PROBLEM TO BE SOLVED: To obtain a concrete admixture without viscosity reduction and the 
retardation of solidification by polymerizing an esterification compd. between polyethylene glycol sealing 
lower alkyl at a one-side terminal having plural different chain lengths and (meth)acrylic acid and the 
(meth)acrylic acid in a specified weight ratio. SOLUTION: A monomer (A) represented by formula I, a 
monomer (B) represented by formula II, a monomer (C) represented by formula III and further, a 
monomer (D) represented by formula IV, V or VI and a monomer (E) represented by formula VII are 
polymerized in a weight ration of A/B/C=(51-80)/(10-45)/(1-40), a weight ratio (A+D+E)/B/C=(51-80)/(10- 
45)/(1-40) and a weight ratio A/(D+E)=(50-100)/(0-50) to obtain an objective admixture comprising a 
copolymer having a wt. average mol.wt. of 10,000-200,000. In the formulae, R1 -R4 , R6 , R7 , R10 , R11 
and R13 are each H or methyl, R8 and R9 are each 2-4C alkylene or the like; R12 is 1-6c alkyl or the like; 
AO is 2-3C oxyalkylene; X1 and X2 are each H or 1-3C alkyl; M1 -M7 are each H, an alkali metal or the 
like; n1 is 80-300; and n2 is 5-30. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
(57) [Claim(s)] 

[Claim 1] Concrete admixture characterized by using as an indispensable component the copolymer 
obtained by carrying out the polymerization of the monomer (A) expressed with the following general 
formula (a), the monomer (B) expressed with the following general formula (b), and the monomer (C) 
expressed with the following general formula (c) as a reaction unit by the weight ratio of (A)/(B) / (C) =51- 
80/45/40. [ 10-45 ][ 1-40] 
[Formula 1] 

<■> \ 

H COCKAOfaX! 

(methyl-group AO[ hydrogen or ]: Rl : Express the alkyl group of the number XI : hydrogen or the carbon 
numbers 1-3 of oxy-alkylene group nl : 80-300 of carbon numbers 2-3 among a formula.) 
[Formula 2] 

(b) H R2 

c=c 

/ \ 

H COO(AO>i2X2 

(methyl-group AO[ hydrogen or ]: R2: Express the alkyl group of the number X2: hydrogen or the carbon 
numbers 1-3 of oxy-alkylene group n2: 5-30 of carbon numbers 2-3 among a formula.) 
[Formula 3] 

(c) R K / 

/ =c \ 

Rs COOMi 

(The inside of a formula, R3-R5:hydrogen and a methyl group or (CH2) mCOOM2Ml, M2: Express 
hydrogen, alkali metal, alkaline earth metal, ammonium, an alkylammonium radical, or the integer of 
permutation alkylammonium radical m: 0-2.) 

[Claim 2] The monomer (A) expressed with the following general formula (a), the monomer expressed with 
the following general formula (b) (B), The monomer (C) expressed with the following general formula (c), 
the monomer expressed with following general formula (d-1) - (d-3) (D), And the copolymer obtained by 
carrying out the polymerization of the monomer (E) expressed with the following general formula (e) as a 
reaction unit by the weight ratio of [(A)+(D)+(E)]/(B) / (C) =51-80/45 / 40 is used as an indispensable 
component. [ 10-45 ] [ 1-40 ] a monomer - (-- A --) - (- D -) - and - (- E --) - weight - a ratio - (- A - 
.) - /~ [.. (.. d -) - + - (- E --) --] - = - 50 - 100 - /-- zero - 50 - it is ~ things - the description - ** ~ 
carrying out — concrete admixture . 
[Formula 4] 

(.) \ 

H COCKAOtoXi 

(methyl-group AO[ hydrogen or ]: Rl : Express the alkyl group of the number XI : hydrogen or the carbon 
numbers 1-3 of oxy-alkylene group nl: 80-300 of carbon numbers 2-3 among a formula.) 
[Formula 5] 
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(b) H *2 

H COO(AO)i^X2 

(methyl-group AO[ hydrogen or ]: R2: Express the alkyl group of the number X2: hydrogen or the carbon 
numbers 1-3 of oxy-alkylene group n2: 5-30 of carbon numbers 2-3 among a formula.) 
[Formula 6] 

R 5 COOMi 

(The inside of a formula, R3-R5:hydrogen and a methyl group or (CH2) mCOOM2Ml, M2: Express 
hydrogen, alkali metal, alkaline earth metal, ammonium, an alkylammonium radical, or the integer of 
permutation alkylammonium radical m: 0-2.) 
[Formula 7] 
(d-i) 



>= c \ 

H Y 




SO3M3 



— C — OR8SO3M4 
O 

CH 3 

_ C _ N _d:— CH 2 S03M 5 

m 

o 

li 

— C— O— R9— O— P— OM« 
O OM6 

(The inside of a formula, R6, R7:hydrogen or a methyl group R8, the alkyl ene groups M3-M6 of the 

R9:carbon numbers 2-4: Express hydrogen, alkali metal, alkaline earth metal, ammonium, an 

alkylammonium radical, or a permutation alkylammonium radical.) 

[Formula 8] 

(d-2) ^0 

CHz=C — CH2 — SO3M7 

(Methyl-group [ R10:hydrogen or ] M7 : Express hydrogen, alkali metal, alkaline earth metal, ammonium, 
an alkylammonium radical, or a permutation alkylammonium radical.) [ the inside of a formula, and ] 
[Formula 9] 

<«) CH 2 =C^ 

COOR12 

(The inside of a formula, Rl 1 :hydrogen or a methyl group R12: Express the alkyl group or alkenyl radical 
of carbon numbers 1-6.) 
[Formula 10] 



http://www4.ipdl.ncipi.goj 2/7/2006 



JP,3285526,B [CLAIMS] 



Page 3 of 3 



<«> ch 2 =c( 

COOR 14 



(The inside of a formula, R13:hydrogen or a methyl group R14: Express the hydroxyalkyl radical of carbon 
numbers 2-6.) 

[Claim 3] Claim 1 or 2 concrete admixture whose monomer (A) is the esterification object of a piece end 
low-grade alkyl (C1-C3) blockade polyethylene glycol, an acrylic acid, or a methacrylic acid, whose 
monomer (B) is the esterification object of a piece end low-grade alkyl (C1-C3) blockade polyethylene 
glycol, an acrylic acid, or a methacrylic acid and whose monomer (C) is an acrylic acid or a methacrylic 
acid. 

[Claim 4] Any 1 concrete admixture of claims 1-3 whose weight average molecular weight (the gel- 
permeation-chromatography method / polyethylene-glycol conversion) of a copolymer is 10,000-200,000. 
[Claim 5] Any 1 concrete admixture of claims 1-4 characterized by being used for the concrete of the 
reinforcement which exceeds 2 [ 21Ns / /] mm by design radical reinforcement. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to concrete admixture. Furthermore, in detail, it excels in the 
viscous reduction under SHIEA in connection with the workability of hydraulic constituents, such as cement 
paste, mortar, and concrete, and is related with the outstanding admixture which moreover does not have 
hardening delay. 
[0002] 

[Description of the Prior Art] In recent years, high intensity-ization of concrete is progressing corresponding 
to a multi-story building or the large-sized structure. In it, there is delay control nature for the viscous 
reduction at the time of high water reducing nature or pump feeding and early shuttering unmolding etc. as a 
demand to concrete admixture. 

[0003] As a high-range water reducing agent corresponding to high-intensity-izing, there are a naphthalene 
sulfonic-acid formalin condensate (naphthalene system), a melamine sulfonic-acid formalin condensate 
(melamine system), etc. from the former. Furthermore, the correspondence to high-intensity-izing is possible 
by there being water-soluble vinyl copolymers (polycarboxylic acid system), such as copolymerization 
objects with the polyalkylene glycol monoester system monomer, acrylic-acid system, and/or dicarboxylic 
acid system monomer which discover the dispersibility excellent in recent years, etc. (reference, such as 
JP,58-74552,A, JP,62-70250,A, JP,62-78137,A, JP,62-70252,A, JP,62-1 19147,A, JP,3-75252,A, and JP,59- 
16263,A), and using these water reducing agents. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the concrete constituent of the conventional high 
intensity field has the flowability near Newtonian one. Therefore, viscosity is high under high SHIEA, the 
pump load at the time of pump feeding becomes very large, and the present condition is that feeding is 
difficult. 

[0005] Moreover, since the dispersibility of the conventional admixture is inadequate in addition and the 
concrete of a high intensity field has comparatively many additions of admixture, it is pointed out that there 
is a problem of the coagulation delay under the effect of admixture. 

[0006] Thus, it to be satisfied with the conventional admixture of the viscous reduction under high SHIEA, 
and the engine performance of both coagulation delay control, and the solution is desired. The technical 
problem of this invention is offering the concrete admixture which can perform such solution, i.e., the 
concrete admixture which is useful in especially the high-strength-concrete field, and causes neither viscous 
reduction nor coagulation delay. 
[0007] 

[Means for Solving the Problem] this invention persons have the circumstances where the effect of the chain 
length of an oxy-alkylene group (AO), a copolymerization presentation ratio, etc. in the copolymer which 
constitutes concrete admixture was previously considered wholeheartedly from fields, such as distributed 
holdout and cellular stability. And it has already checked the monomer which has long-chain AO, the 
monomer which has AO of a short chain comparatively, and discovering the engine performance with a still 
(meta) more specific copolymerization object with an acrylic- acid system or a partial saturation dicarboxylic 
acid system monomer (refer to JP,7-247150,A). As a result of performing various examination from this 
time further above-mentioned viscous reduction and a viewpoint of delay control nature, a different 
copolymer of specific range where what was checked previously is another from the range of the example of 
JP,7-247150,A resulted satisfying the engine performance of these both in a header and this invention. 
[0008] Speaking more directly, the copolymer which this invention persons do the polymerization of the 
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monomer which has long-chain AO, the monomer which has AO of a short chain, and the acrylic-acid 
(meta) system monomer by the specific ratio, and changes completing a header and this invention for 
excelling in the both-sexes ability of viscous reduction and delay control nature. It cannot be satisfied with 
long-chain AO system polymerization object, AO system polymerization objects of a short chain, or these 
compounds of the engine performance of these both. 

[0009] The concrete admixture offered by this invention The monomer (A) expressed with the following 
general formula (a), the monomer expressed with the following general formula (b) (B), And it is 
characterized by using as an indispensable component the copolymer obtained by carrying out the 
polymerization of the monomer (C) expressed with the following general formula (c) as a reaction unit by 
the weight ratio of (A)/(B) / (C) =5 1 -80/45 / 40. [ 1 0-45 ] [ 1 -40 ] 
[0010] 

[Formula 1 1] 

H Ri 
x c=c' 

H COOCAOtoXi 

[001 1] (methyl-group AO[ hydrogen or ]: Rl : Express the alkyl group of the number XI : hydrogen or the 
carbon numbers 1-3 of oxy-alkylene group nl : 80-300 of carbon numbers 2-3 among a formula.) 
[0012] 

[Formula 12] 

<M H R 2 

c 

H COO(AO)i^X2 

[0013] (methyl-group AO[ hydrogen or ]: R2: Express the alkyl group of the number X2: hydrogen or the 

carbon numbers 1-3 of oxy-alkylene group n2: 5-30 of carbon numbers 2-3 among a formula.) 

[0014] 

[Formula 13] 

(c) \ /** 

Ks^ COOMt 

[0015] (The inside of a formula, R3-R5: hydrogen and a methyl group or (CH2) mCOOM2Ml, M2: Express 
hydrogen, alkali metal, alkaline earth metal, ammonium, an alkylammonium radical, or the integer of 
permutation alkylammonium radical m: 0-2.) 

Moreover, the monomer which is expressed with the further above-mentioned general formula (a) according 
to this invention (A), It adds to the monomer (B) expressed with the above-mentioned general formula (b), 
and the monomer (C) expressed with the above-mentioned general formula (c). The monomer (D) expressed 
with following general formula (d-1) - (d-3), and the monomer (E) expressed with the following general 
formula (e) The copolymer obtained by carrying out a polymerization as a reaction unit by the weight ratio 
of [(A)+(D)+(E)]/(B) / (C) =51-80/45 / 40 is used as an indispensable component. [ 10-45 ] [ 1-40 ] a 
monomer — (— A — ) — (— D — ) — and — (— E — ) — weight — a ratio — (— A — ) — /— [— (— D — ) — + — (— E 
— ) — ] — = — 50 - 100 — /— zero - 50 — it is — things — the description — ** — carrying out — concrete 
admixture — providing — having . 
[0016] 

[Formula 14] 
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> =c \ 

H Y 



SO3M3 



-C— ORgSOjMi 

II 
O 




CH 3 

CH2SO3M5 



O H CH 3 

O 

II 

— C— O — R9— O— P— OM6 

[0017] (The inside of a formula, R6, R7:hydrogen or a methyl group R8, the alkylene groups M3-M6 of the 
R9:carbon numbers 2-4: Express hydrogen, alkali metal, alkaline earth metal, ammonium, an 
alkylammonium radical, or a permutation alkylammonium radical.) 
[0018] 

[Formula 15] 
(d-2) 

CH 2 =C — CHz— SO3M7 

[0019] (Methyl-group [ R10:hydrogen or ] M7 : Express hydrogen, alkali metal, alkaline earth metal, 
ammonium, an alkylammonium radical, or a permutation alkylammonium radical.) [ the inside of a formula, 
and ] 
[0020] 

[Formula 16] 

COOR12 



(d-3) ™ 



[0021] (The inside of a formula, Rl 1 :hydrogen or a methyl group R12: Express the alkyl group or alkenyl 

radical of carbon numbers 1-6.) 

[0022] 

[Formula 17] 

R13 

(C) CH 2 =C^ 

COOR14 

[0023] (The inside of a formula, R13:hydrogen or a methyl group R14: Express the hydroxyalkyl radical of 
carbon numbers 2-6.) 

If the concrete admixture of this invention is used for concrete, while excelling in viscous reduction of 
concrete, especially the viscous reduction under high SHIEA extremely, it excels also in the control ability 
of coagulation delay, the mixture of a short chain system polymerization object and a long-chain system 
polymerization object ~ long-chain — it is predicted that a short chain system adsorbs preferentially in early 
stages, and a long-chain system adsorbs with time from the field of the adsorption inhibition by AO, and the 
rate of adsorption and adsorption gestalt to cement differ from each other. Therefore, coagulation delay 
arises because a short chain system sticks to a cement front face densely, and viscosity is considered that the 
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description of a long-chain system of adsorbing with time is discovered. On the other hand, with the graft 
structure which has long-chain/short chain in structure like this invention, there is no difference in a rate of 
adsorption and an adsorption gestalt, and coagulation delay is considered to have the property of both the 
features of a short chain about long-chain and viscosity. However, this invention is not restrained at all by 
such theory thru/or a device. Moreover, the concrete admixture of this invention is useful to especially a 
high strength concrete, i.e., the concrete of the reinforcement which exceeds 2 [ 21Ns / /] mm by design 
radical reinforcement. 
[0024] 

[Embodiment of the Invention] As a monomer (A) expressed with a general formula (a), the esterification 
object of piece end alkyl group blockade polyalkylene glycols, such as a methoxy polyethylene glycol, a 
methoxy polyethylene polypropylene glycol, an ethoxy polyethylene polypropylene glycol, and a propoxy 
polyethylene glycol, and an acrylic acid (meta), and the ethylene oxide to an acrylic acid (meta) and a 
propylene oxide addition product can be used. Preferably, it is the esterification object of a piece end low- 
grade alkyl (C1-C3) blockade polyethylene glycol and an acrylic acid (meta). The numbers of addition mols 
of a polyalkylene glycol are 80-300, and 1 10-300, and also 1 10-200 are preferably desirable. Although 
based also on balance with other monomers, when there is an inclination for coagulation retardancy to 
become large when it generally becomes less than 80, and 300 is exceeded, there is an inclination for 
polymerization nature and dispersibility to fall. 

[0025] About both the addition products of ethylene oxide and propylene oxide, mutual either random 
addition and block addition or addition etc. can be used. 

[0026] Next, as a monomer (B) expressed with a general formula (b), the same thing as said monomer (A) is 
mentioned except the number of addition mols of a polyalkylene glycol. Although the numbers of addition 
mols of a polyalkylene glycol are 5-30, this is because the fall of dispersibility will generally serve as an 
increase inclination if it becomes less than five, and viscosity will serve as an increase inclination if 30 is 
exceeded. Although based also on balance with other monomers also in this case, 5-25 are more desirable. 
[0027] About both the addition products of ethylene oxide and propylene oxide, mutual either random 
addition and block addition or addition etc. can be used. 

[0028] Moreover, as a monomer (C) shown by the general formula (c), an acrylic acid, a methacrylic acid, 
and a crotonic acid are mentioned as a partial saturation monocarboxylic acid system monomer, and a 
maleic anhydride, a maleic acid, itaconic acid anhydride, an itaconic acid, and a fiimaric acid are mentioned 
as a partial saturation dicarboxylic acid system monomer, and these can also be used as an alkali-metal salt, 
an alkaline-earth-metal salt, ammonium salt, an amine salt, etc. They are an acrylic acid or a methacrylic 
acid preferably. 

[0029] The reaction unit of the monomer (A) which constitutes the copolymer of this invention, (B), and (C) 
can satisfy viscous reduction and the engine performance of both delay control nature as it is the range of 
(A)/(B) / (C) =51-80/45 / 1-40 (weight ratio). [ 10-45 ] It is (A)/(B) / (C) =55-75/40 / 40 (weight ratio), and 
is the range of (A)/(B) / (C) =55-75/30 / 10-20 (weight ratio) more preferably. [ 15-40 ] [ 1-40 ] [ 15-30 ] 
[0030] As a monomer (D) shown by general formula (d-1) - (d-3) Styrene sulfonic acids or these alkali- 
metal salts, an alkaline-earth-metal salt, Ammonium salt, an amine salt, or a permutation amine salt; 
Sulfoethyl (meta) acrylate, Sulfopropyl Sulfoalkyl, such as acrylate (Meta) Acrylate (C1-C4) (meta) Or the 
same salt; 2-acrylamido-2-methyl propane sulfonic acid as these above or the same salt as these above; 
Hydroxy alkyl (C1-C4) (meta) acrylate mono-phosphoric ester, such as hydroxy ethyl (meta) acrylate mono- 
phosphoric ester or the same straight chain of the salt; carbon numbers 1-6 or alkyl (meta) acrylic ester of 
branched chain alkyl as these above — the straight chain of carbon numbers 1-3 or the alkyl (meta) acrylic 
ester of branched chain alkyl is mentioned preferably. Preferably, they are a styrene sulfonic acid, sulfoalkyl 
(C1-C4) (meta) acrylate, or these salts. Moreover, as a salt, an alkali-metal salt is desirable. 
[0031] As a monomer (E) furthermore shown by the general formula (e), the hydroxyalkyl (meta) acrylic 
ester of carbon numbers 2-6 can be used. Here, as R14 in a general formula (e), at a point with the sufficient 
solubility to the water of the polymer with which the hydroxyalkyl of carbon numbers 2-4 is obtained, 
although it is more desirable, it is not limited especially about the gestalt of a straight chain and branched 
chain. It is hydroxyethyl (meta) acrylate preferably. 

[0032] When the copolymer which constitutes concrete admixture carries out the polymerization of the 
monomer of a general formula (A), (B), (C), (D), and (E) and is obtained, by making these monomers into a 
reaction unit, by the weight ratio of [(A)+(D)+(E)]/(B) / (C) =51-80/45 / 40, the polymerization of the 
copolymer is carried out and it is obtained. [ 10-45 ] [ 1-40 ] both viscous reduction and delay control nature 
- [(A)+(D)+(E)]/(B) / (C) =55-75 from the field of the engine performance / 40 / 30 are more desirable. 
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[ 15-40 ] [ 2-30 ] moreover — a monomer — (— A — ) — (— D — ) — and — (— E — ) — weight — a ratio — (~ A - 
.) [„ d ~) - + - (-- E -) -] - = - 50 - 100 - /-- zero - 50 - it is . (~ A --) - /- [-- (~ D -) - + - 
(— E — ) — ] — = -- 55 - 95 — /— five - 45 (weight section) — the range — viscosity — reduction — delay — 
control — a sex — a viewpoint — from — desirable — using it — having . 

[0033] In addition, in the range which does not spoil the effectiveness of this invention, the monomer in 
which other copolymerization is possible may be copolymerized. Acrylonitrile, acrylamide, 
methacrylamide, styrene, etc. are mentioned as an example of such a monomer. 

[0034] The copolymer concerning this invention can be manufactured by the well-known approach. As an 
example of the manufacturing method, the solvent polymerization method of instantiation is mentioned to 
JP,59-162163,A, JP,62-70250,A, JP,62-78137,A, U.S. Pat. No. 4870120, U.S. Pat. No. 5137945, etc. That 
is, it can manufacture by carrying out a polymerization in a suitable solvent combining the above-mentioned 
monomer (A), (B) and (C) or (A), (B), (C), (D), and (E) at a rate like the above. For example, what is 
necessary is to add a sodium hydrogensulfite, mercaptoethanol, etc. and just to make it react at 50-100 
degrees C under N2 ambient atmosphere under existence of polymerization initiators, such as ammonium 
persulfate and a hydrogen peroxide, among water or the lower alcohol of carbon numbers 1-4 for 0.5 to 10 
hours, if required. 

[0035] The weight average molecular weight (the gel-permeation-chromatography method / polyethylene- 
glycol conversion) of the copolymer in this invention has the good range of 6,000-1,000,000, and 10,000- 
200,000 are more more desirable than the viewpoint of flow grant nature and flow holdout. 
[0036] Furthermore, to the concrete admixture of this invention, it is also possible to contain a high-range 
water reducing agent. By containing a high-range water reducing agent, it becomes possible in the large 
combination (W/C) range to acquire low viscosity, a high initial fluidity, and high flow holdout. 
[0037] If an example of such a high-range water reducing agent is shown, a naphthalene system (for 
example, the my tee 150: Kao Corp. make), a melamine system (for example, my tee 150V-2: Kao Corp. 
make), an aminosulfonic acid system (for example, PARIKKU FP: product made from Fujisawa 
Chemistry), a polycarboxylic acid system (for example, my tee 2000WHZ: Kao Corp. make), etc. will be 
mentioned. The thing containing the copolymerization object system of a polyalkylene glycol monoester 
system monomer and an acrylic-acid system polymer which introduced 1 10-300 mols of oxy-alkylene 
groups of the carbon numbers 2-3 shown especially in JP,7-223852,A in these well-known high-range water 
reducing agents is excellent in the viscous reduction effectiveness, and desirable. 

[0038] The addition to the concrete of the concrete admixture of this invention has 0.02 - 1 .0 desirable % of 
the weight to cement at solid content, and its 0.05 - 0.5 % of the weight is still more desirable. 
[0039] In addition, the concrete admixture of this invention can be used together with a still better known 
additive (**). For example, an AE agent, an AE water-reducing agent, a plasticizer, a retarder, a high-early- 
strength agent, an accelerator, a frothing agent, a foaming agent, a defoaming agent, a thickener, a 
waterproofing agent, a **** agent, silica sand, a blast furnace slag, fly ash, silica fume, etc. are mentioned. 
[0040] Furthermore, it adds neither to the cement paste which considers the cement of a hydraulic property 
as a presentation, nor mortar, concrete, etc., and the concrete admixture of this invention is not limited about 
the contents. However, especially, it is suitable for the application under high SHIEA, and is preferably used 
for a high strength concrete. 
[0041] 

[Example] Hereafter, although this invention is explained concretely, this invention is not limited to these 
examples. In the following examples, "%" is "% of the weight." Moreover, the weight average molecular 
weight of the copolymer shown in an example is calculated by the gel PAMI nation chromatography 
method / polyethylene-glycol conversion. 

[0042] The contents and the notation of a monomer (A), (B), (C), (D), and (E) which were used for the 
copolymer in this invention are shown in Table 1 . However, EO expresses ethylene oxide, PO expresses 
propylene oxide, and the number of addition mols expresses the number of average addition mols. 
[0043] 
[Table 1] 
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[0044] The example of manufacture of a copolymer is illustrated and shown about admixture No. 3 below. 
The presentation and molecular weight of admixture No. 1-14 which were manufactured similarly are shown 
in Table 2. 

[0045] The nitrogen purge was carried out teaching and stirring the water 340 weight section in a reaction 
container with the example (admixture No. 3) agitator of manufacture, and the temperature up was carried 
out to 75 degrees C in nitrogen-gas-atmosphere mind. A-l The 270 weight sections, B-2 The 1 12.5 weight 
sections and C-l It was dropped having applied three persons of the 2-mercaptoethanol water- solution 39 
weight section to coincidence 20% for 2 hours, respectively with what carried out the mixed dissolution of 
the 67.5 weight sections to the water 292.5 section, and the 20% ammonium persulfate water-solution 36.3 
weight section. Next, the ammonium persulfate water-solution 12.1 weight section was dropped over 30 
minutes 20%, and it riped at this temperature (75 degrees C) for 1 hour. The temperature up was carried out 
to 95 degrees C after aging, the hydrogen-peroxide 10.3 weight section was dropped over 30 minutes 35%, 
and it riped at this temperature (95 degrees C) for 2 hours, and neutralized in the sodium-hydroxide 47.1 
weight section 48% after aging termination, and the copolymer of molecular weight 65,000 was obtained. 
[0046] 
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[0047] The combination conditions of [evaluation as concrete admixture] concrete are shown in Table 3. 

[0048] 

[Table 3] 
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[0049] Moreover, the following table 4 shows the rate of a compounding ratio of the compound of 
admixture No. 8 and admixture No. 9 used as comparison admixture No. 1 5-1 8 on the occasion of the 
evaluation in Table 5. 
0050] 
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[005 1 ] Manufacture of concrete was performed by kneading an ingredient and admixture for 90 second x 3 
minutes, and preparing them by the compulsive biaxial mixer. The initial fluidity (slump flow value) 
adjusted the addition of the admixture of this invention article and a comparison article so that it might be 
set to 60** 5cm. Therefore, it is shown that what has a fewer addition has better dispersibility. In addition, 
the solid content conversion to cement show an addition. Moreover, the cellular taking agent (my tee AE-03: 
Kao Corp. make) and the defoaming agent (antiform E-20: Kao Corp. make) adjusted so that an initial air 
content might become 2**0.5%. The trial concerning the fluidity under high SHIEA of a concrete 
constituent was performed in measurement of a slump flow value by measuring the flare rate (second) of the 
concrete which reaches the flow value of 50cm. It is shown that the shorter thing of time amount has a better 
fluidity. 

[0052] The setting test was measured with the penetrating measurement machine using the mortar passed 
having covered concrete over 5mm screen. Let what does not produce coagulation delay be good. The 
measuring method of a slump flow value applied to JIS-A1 101 law correspondingly. The measuring method 
of an air content depended measurement of the setting time on ASTM-C403 law by JIS-A1 128 law again. 
An evaluation result is shown in Table 5. 
[0053] 
[Table 5] 
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[0054] 

[Effect of the Invention] It turns out that the admixture of this invention is excellent in the fluidity and the 
delay control nature of hardening of a concrete constituent compared with the admixture of a comparison 
article so that clearly from Table 5. That is, time-necessary-for-completion compaction is attained, without 
being able to make easy pump pumpability of a high-strength-concrete constituent, and moreover shuttering 
unmolding being overdue, since coagulation delay is small if the concrete admixture by this invention is 
added to a concrete constituent. 

[0055] Moreover, the evaluation result of comparison admixture No. 8, and 9, 15-18 shows that there is only 
an additive effect in the mere combination article of a long-chain AO system and a short chain AO system. 
On the other hand, if it reaches admixture No.l and the evaluation result of 3 is compared, as for the 
admixture which has the weight ratio of a monomer between these comparison admixture No. 16 and No. 17 
and which consists of a copolymer of this invention, dispersibility, fluidities under SHIEA, and concretive 
[ each of] will be good, and it will be understood that the synergistic effect is acquired. 
[0056] Furthermore, although the monomer (A) of this invention and the monomer which has middle AO 
chain length of (B) are used for comparison admixture No. 12, even if it uses such a thing instead of the 
monomer (A) of this invention, and (B) so that it may be shown from the evaluation result, the engine 
performance considered as a request is not obtained. By the system which comes to copolymerize the 
monomer of long-chain AO and a short chain AO by the predetermined weight ratio, the engine 
performance of both sides called the viscous reduction and coagulation delay control under high SHIEA can 
be filled like this invention. 



[Translation done.] 
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